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FOREWORD

The Worthington pump in your possession is the result of over a century of progressive
hydraulic engineering, and is scientifically designed and built to give long and dependable
service. To accomplish this, Worthington maintains a staff of skilled designers, consultants
and field engineers to assist you in your pumping problems. In addition, careful manufac-
turing and selection of materials assures you of a pump of superior performance.

If given proper care and handling your pumping units should give years of trouble-free
performance. This booklet is furnished to point out the essentials of proper handling and
to acquaint you with your unit. Read this booklet, comply with its instructions and your
pump will serve you well.

WARNING
Do not operate this equipment in excess of its rated capacity, speed, pressure and tem-
perature, nor otherwise than in accordance with the instructions contained in this Manual.
This equipment (or a prototype) has been shop-tested and found satisfactory for the con-
ditions for which it was sold, but its operation in excess of these conditions will subject
it to stresses and strains which it was not designed to withstand.
Failure to heed this warning may result in an accident causing personal injury.

INTRODUCTION

This booklet gives instructions which apply to Worthington’s LR, LLR and LRG Horizontal
Split-Case Centrifugal Pumps. Essentially, there are three basic types of horizontal split-
case pumps in this line, namely:
Type LLR Single-Suction Two-Stage Pumps with discharge nozzle sizes of 1'; in. and 2 in.
Type LR Single-Suction Single-Stage Pumps with a discharge nozzle of 2 in.

. Type 1RG Double-Suction Single-Stage Pumps with discharge nozzle sizes ranging from 4 to
8 in. .
Type LR Double-Suction Single-Stage Pumps with discharge nozzle sizes ranging from 3 to
16 in. )

. The three basi¢ types are illustrated by the photographs and sectional drawings which ‘are
enclosed in this booklet.
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Type LLR—Sizes 1% to 2 in.  20F

- I BRI |
Type LR—Size 2% in. 20F-20023

IR WORTHINGTON

Type LR—Sizes 3 to 16 in. 20F-20021
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INSPECTION OF EQUIPMENT

Immediately upon receipt of ship-
ment, inspect and check the shipping
manifest and report to the Transpor-
tation Company’s local agent any
damage or shortage.

Inspect the crate and wrappings be-
fore discarding. Parts or accessories
are sometimes wrapped individually
or fastened to the crate.

STORAGE

If the pump is received before site is
ready, unit should be safely stored
until it is needed. Storage can be
considered short term or long term.
Short term storage can be considered
90 days or less. During this time,
pump should be preferably stored in-
doors in a dry environment away
from any moisture. The service
flanges on suction and discharge
flanges should not be disturbed.
Also, protective coatings particular-
ly on the exposed shaft and coupling
should not be removed. The bear-’
ings and couplings should be pro-
tected against inclusion of sand,
grit, fly ash or other foreign matter.
If there is presence of extreme mois-
ture in environment, it is recom-
mended that on pumps equipped
with stainless steel shaft sleeves and
graphite packing, gland be disassem-
bled and packing be removed. Graph-
ite in packing in conjunction with a
film of moisture can cause electro-
Iytic action to occur which would re-
sult in pitting of sleeves. This action
does not occur under normal run-
ning operation.

Bearings on all LLR, LR and LRG
pumps are grease lubrication unless
otherwise ordered. No special pre-
cautions are needed on grease lubri-
cated pumps for storage other than
keeping moisture from entering the
bearing housings. If moisture is pres-
ent, bearing housings can be protect-
ed by applying a  heavy fibrous
grease between water shields and the
bearing covers. On pumps equipped
with oil lubrication, it is recommend-
ed that oil be placed in housing and
rotor be turned over several times
a month to insure bearings are thor-
oughly lubricated.

Long term storage. Storage beyond
90 days should be avoided. However,

INSTALLATION

due to some circumstances, long
term storage may be required. More
precautions must be followed to
avoid future troubles.

Pumps must be stored indoors in a
dry environment away from any
moisture. Pump should be flat on a
pallet, if it is a bare pump, and
not on its side or canted on shaft.
Pump’s internals must be protected
from rusting. Pour in a water solu-
ble rust preventative through casing
vent holes until fluid appears at
stuffing box openings. Turn rotor
by hand so that running joints are
fully coated. Fluid should be then
drained {rom casing by opening
drain holes in lower half of casing.
Oil soluble rust preventative should
be poured in the bearing housing
and then drained.

CLEANING PRIOR TO
INSTALLATION

If pump was flushed with rust pre-
ventative, it should be reflushed
thoroughly with clean water. Drain
any oil from bearing housing and
relubricate according to lubrication
instructions.

LOCATION OF PUMP

The unit should be so placed that it
is accessible; pay due attention to the
simplification of the suction and dis-
charge piping layout. In general, and
particularly when the influence of
suction pipe losses is a vital factor,
pumps should be installed close to

—T——|———suction
- ~T— - RESERYQIR ]

|
+2Z i

H ECCENTRIC

HEAD-ON SUCTION

/ GATE VALVE

=

the liquid supply. Limit the use of
elbows, tees, and other fittings to a
minimum.

In order to prevent distortion and
misalignment, support and brace all
piping to counteract strains due to
weight and pipe expansions when

heated.

When pumps are of large size, pro-
vide head room and lifting apparatus
for overhaul. Motor driven units,
when used in an unusually damp
atmosphere, should be given special
consideration.

SUCTION LIFT

In an ordinary individual pumping
installation it is recommended that
static suction lift not exceed 10 feet.
Pipe friction, foot valves and strain-
er losses may amount to an addi-
tional 4 to 5 feet. If water is hot,
suction life must be reduced. For ex-
ample, water at 212° F must flow to
pump under a net positive head of
from 10 tg 25 feét; depending on the
many features involved in specific
installation. Fire pumps should be
provided with a4 head on suction,
avoiding suction lifts, if possible.
Operating suction lifts, including al-
lowance for velocity and pipe fric-
tion loss and fitting losses, shall not
exceed 15 feet at sea level.

NET POSITIVE SUCTION HEAD
The NPSH required varies with every
size of pump and for any given pump
it varies with the capacity. The NPSH

- ARRANGEMENT OF
I SUCTION PIPING FOR

SWING CHECK VALVE

GATE VALVE

- INCREASER
Ll

LONG SUCTION LINES TO HAVE
CONTINUAL RISE OR FALL FROM SOUR
ELIMINATE HIGH AND LOW SPOTS

PIPE SUPPORTS SK-186222

Fig. 1—LR, LLR and LRG Pumps Typical Piping Layout
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tained from the performance curves
available from your Worthington
representative.

To determine the NPSH available in
your system refer to Fig. 1 and the
following equation:

Available (P-P,) 2.31

NPSH=+2Z + ——— H.H.
Sp. Gr.

Where Z =— Static head in feet

P Pressure on surface of
liquid in psia

P, = Vapor pressure of li-
quid at pumping tem-
perature in psia

H; — Suction line friction
losses in feet

H, — Entranceloss from tank

to pipe in feet

NOTE: For boiling liquids, P equals
P, and this item can be omitted from
the equation.

If the available NPSH is not equal to,
or greater than, that required by the
pump, it must be increased. This is

usually done by increasing the static
head, Z.

FOUNDATION

The foundation should be made to
form a permanent, rigid support for
pump, driver and baseplate. The
baseplate should be mounted on a
raised pedestal above the ground
level to protect the motor and pump
from possible flooding. A concrete
pedestal foundation on a solid base
should be satisfactory. The pedestal
foundation should extend 9” to 12”
beyond the baseplate; the top of the
pedestal should be rough for grout-
ing. When upper level installation is
involved, the mounting arrangement
should be made so that vibrational
energy is not transmitted to the
building structure. The isolation of
vibration is achieved by placing
steel springs between the pedestal,
often referred to as inertia blocks,
and the floor. The inertia block
should be 114 times the weight of
the pump and its motor, but not less
than 8” thick. The isolation springs
should be selected with not more
than 1 or 2% transmissibility.

The purpose of foundation bolts is
to anchor the pump unit to the
foundation, or pedestal, so that the
foundation and pump unit become
a single structural unit. The founda-
tion bolt should be enclosed in a
pipe sleeve three or four diameters

a typical design. The pipe sleeve al-
lows the bolt to be moved to com-
pensate for slight errors in bolt lo-
cation. The foundation bolts are held
or supported by a wooden template
or frame while the foundation is be-
ing built around them. The dimen-
sions required to construct the
frame or template should be ob-
tained from the elevation drawing
or by measuring the baseplate di-
rectly.

5K-161953

FOUNDATION
BOLTS

SLEEVE

Fig. 2—Foundation Bolt

PIPING CONNECTIONS

SuctionPiping—Experience hasshown
that the greatest amount of troubles
with centrifugal pumps by far out-
side of misalignment, can be traced
to a faulty suction line. We would
emphasize that attention be given to
this point when installing a pump.
The suction piping should never be
less in diameter than the full size of
the pump suction opening. It should
be as short and direct as possible. In
cases where a long suction line can
not be avoided, the size of the piping
should be increased. Air pockets or
high spots in a pump suction line will
invariably cause trouble. The piping
must be laid so as to provide a con-
tinual rise without high spots from
the source of supply to the pump.

The suction pipe should project into
the well or source of supply a suffi-
cient amount to insure that the pipe
is adequately submerged when the
water is” at its lowest level, with the
pump operating. Large pipes are us-
ually submerged four times their di-

from two to three feet submergence.
The suction pipe should be blanked
off and hydrostatically tested for air
leaks before starting up.

Foot Valves are sometimes necessa.
but they add to the suction-side fric-
tional losses.

On important installations it is rec-
ommended that automatic priming
apparatus be employed instead of
foot valves unless the use of same is
imperative. When a foot valve is
used on the end of the suction pipe,
care should be exercised in the selec-
tion of size and type in order to
avoid disproportionate friction losses.

Strainer—When a strainer is placed
in the suction pipe to prevent lodg-
ment of foreign material in the im-
peller. it should have a net area of
from three to four times the area of
the suction pipe. The net area is
understond to mean the clear and
free opening through strainer. If the
strainer is likely to become frequent-
ly clogged. an accessible place should
be selected for the suction pipe. Twin
strainers located accessibly are rec-
ommended. For large pumps. remov-
able or mechanically operated screens
should be placed at the entrance to
the suction well.

NOTE: Strainers and other suction-
side fittings should be installed as
free as practicable from high spots
in which air can accumulate.

Discharge Piping—The discharge pip-
ing should be selected with a diam-
eter one size larger than the discharge
opening of the pump if economically
practical. It is very important that
the pipe be independently supported
near the pump so that no strains will
be transmitted to the unit. External
loads caused by the pipe cause mis-
alienment with subsequent failure of
bearines and internal parts. Provi-
sions that are made for nine expan-
sion on hot services should also avoid
placing strain on the pump.

A check valve and a gate valve shonld
be installed near the pump outlet. The
check valve provides protection from
back flow. On units having no suction
foot valve. the check valve eliminates
the possibility of the pump rotating
in the wrong direction if for any
reason the driver ceases to function.

Before securing the piping, flush the
pump and piping to be sure they are
clear of foreign material. Also check

WORTHINGTON 5
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lar misalignment. Piping must be
concentric and square before final
bolting.

Drain Piping—All drain connections
should be piped to a pump pit or
suction well so that the drain water
will be properly carried away.

MOUNTING AND ALIGNMENT

Shaft alignment is the most impor-
tant consideration in pump installa-
tion. Pump-driver combinations are
aligned at the factory, but baseplates
can be sprung in shipment or dis-
torted by unequal tightening of foun-
dation holts, so they must be checked
before they are put in service.

Pumps on hot service must have final
coupling alignment made with the
unit at its operating temperature.

Pumps are generally shipped mount-
ed, and it is usually unnecessary with
units of moderate size to remove the
pump or driver from its baseplate
when leveling. The unit should be
placed over the foundation supported
by short strips of steel plate and
wedges close to the foundation bolis,
allowing for grouting from three
auarters to two inches space between
the bottom of the baseplate and the
top of the foundation.

Remove coupling bolts before pro-
ceeding with leveling of unit and
alignment of coupling halves.

Employing a small spirit level, the
projecting edges of pads supporting
pump and motor feet when scraped
clean can be used for leveling the
baseplate. Where possible, it is pre-
ferable to place the level on some ex-
posed part of the pump shaft, sleeve
or planed surface of casing. Adjust
the wedees under baseplate till pump
shaft is level and flanges of suction
and discharge nozzles, vertical or
horizontal as required, at same time
ohserve that the pump is at the spe-
cified height, and location.

While proceeding with the leveling
of pump and base, maintain at the
same time accurate alignment of the
unbolted coupling halves between
pump and driver shafts.

Alignment—The procedure followed
when checking driver and driver
shaft alignment is as follows: Place
a straight edge across the top and side
of the coupling, and at the same time
check the faces of the coupling halves

thickness gauge or feeler gauges, as
shown in Iig. 3 and 4.

When the peripheries of the coupling
halves are true circles and of same
diameter and the faces flat, exact
alignment exists when the distance
between the faces is the same at all
points and a straight-edge will lie

a

Fig. 3—Method of Checking Coupling
Alignment.

—
—

Il

sl

Fig. 4—Method of Checking Coupling
Alignment,

squarely across the rims at any point.
If the faces are not parallel, the thick-
ness gauge or feelers will show a var-
iation at different points. If one cou-
pling is higher than the other, the
amount may be determined by the
straight-edge and feeler gauges.

Maximum coupling life with a min-
imum of maintenance may be ob-
tained if the coupling is aligned
properly at installation. Generally,
permissible angular and parallel mis-
alignment is .005” for motors up to
75 hp and .010 for motors above 75
hp.

Steam turbines—In cases where
pumps are driven by steam turbines,
final alignment should be made with
the driver heated to its operating
temperature. Where this is not pos-
sible at the time of alignment, suit-
ahle allowance in the height of the
turbine and shaft when cold should
be made.-Similarly. if the pump han-
dles hot liquids, allowance must be
made for the shaft being elevated

the alignment should be checked
when the unit is at operating tem-
perature and adjusted as required
hefore placing the pump in service.
The application of heat to the steam
and exhaust piping results in expan-
sion, the installation must be so made
that the turbine nozzles are not sub-
jected to piping strains.

Space between faces of couplings—
The clearance between the faces of
couplings and the ends of shafts
should be set so that they cannot
touch, rub or exert a pull on either
pump or driver. The amount of this
clearance may vary with the size and
type of coupling used. The best rule
to follow is to allow sufficient clear-
ance for unhampered endwise move-
ment of the shafts of the driving ele-
ment to the limit of its bearing clear-
ance. On motor driven units, the
magnetic center of the motor will
determine the running position of
the motor half coupling. It is recom-
mended that this position be checked
by operating the motor while dis-
connected. At this time, check also
direction of rotation of motor. If cnr-
rent is not available, move motor
shaft in both directions as far as
bearines will permit then adjust shaft
centrally between these limits. there-
after assembling the unit with the
correct gap between coupling halves.

When the unit is accurately levelled
and aligned, the holding down bolts
should be gently and evenly tightened
previous to grouting.

GROUTING

The purpose of erouting is to pre-
vent lateral shifting of the base-
plate. not to take un irregularities
in the foundation. We recommend
the following procedure:

The typical mixture for grouting-in
a pump base is composed of one
part pure vortland cement and two
parts building sand with suflicient
water to cause the mixture to flow
freely under the base.

The top of the rough concrete foun-
dation should be well saturated with
water bhefore grouting. A wooden
form should be built around the out-
side of the baseplate to contain the
orout (Fig. 5}. In some cases this
form is placed tightly against the
lower edge of the base. and in other
cases it is placed a slight distance
from the edge of the baseplate. Grout

¢  WORTHINGTON
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PLATE
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Fig. 5—Placing Form for Grouting

is added until the entire space under
the base is filled. The grout holes
in the base are provided to serve as
filling and vent holes. A stiff wire
should be used to work the grout
and release any air pockets.

After the grout is poured, the ex-
posed surfaces should be covered
with wet burlap to effect slow dry-
ing to prevent cracking. When the
grout is set” (about 48 hours) re-
move the forms and smooth the ex-
posed surfaces, if desired. The grout
should be hard in approximately 72
hours.

DRIVER

For all driver information, reference
should be made to the Manufacturer’s
Instruction Tag or Booklet attached
to the unit or crate.

On motor driven units check motor
characteristics on nameplate and con-
nect wiring in accordance with at-
tached instruction tag. Check rotation
of shaft against direction arrow on
pump casing.

PRIMING

A centrifugal pump should never be
operated unless first filled with wa-
ter, as in addition to the impossi-
bility of pump delivering water when
operated dry, wearing rings are like-
ly to seize and cause serious dam-
age. There are two methods to prime
a pump when operating on a suction

SK-161970

IMPORTANT: Alignment must be re-
checked, after suction and discharge
piping have been bolted to pump, to
test the effect of piping strains. When
handling hot liquids, the nozzle
flanges, after the unit has been in
service, should be disconnected to
check in which direction the expan-
sion of the piping is acting, correct
for. the effect of the strains as re-
quired.

An approved method for finally put-
ting the coupling halves in align-
ment is by the use of a dial test in-

SECTION 11
OPERATION

lift. The first method is to fill casing
with water from some outside source
until suction pipe and casing are
completely filled with water. This
method requires a foot valve in-
stalled on suction line. Care must be
taken to exhaust all air from suction
pipe and pump casing, as any air
that remains entrapped will inter-
fere with operation or hinder pump
from lifting its water. On fire pump
installations it is generally recom-
mended to fill suction pipe and cas-
ing from a priming tank located
above pump and connected to dis-
charge side of pump before check
valve.

The second method of priming a
pump when operating on a suction
lift is by use of an ejector or ex-
hauster. The motive source can be
steam, high-pressure water or com-

(1) Move the driver as required, in-
cluding shimming front or back till
the coupling faces are parallel.

(2) Bolt the indicator to the pump
half of the coupling. With the but-
ton resting on the other coupling per-
iphery, set the dial to zero and chalk
mark the coupling half at the point
where the button rests. For any
check, top or bottom or sides, rotate
both shafts by the same amount, i.e.,
all readings on the dial must be made
with its button on the chalk mark.

The dial readings will indicate whe-
ther the driver has to be raised or
lowered or moved to either side.
After any movement, check that the
coupling faces remain parallel to one
another.

EXAMPLE: If the dial reading at the
starting point is set to zero and the
diametrically opposite reading at the
bottom or sides shows a plus or min-
us .020-in. the driver has to be raised
or lowered by shimming or moved
to one side or the other by half of
this reading.

NOTE: For all checks including that
for parallelism of coupling faces,
keep both shafts pressed hard over to
one side when taking the readings.

pressed air. The ejector is usually
attached to casing vent hole, how-
ever, on fire pump installations ejec-
tor is installed on line connected to
discharge pipe before check valve.
With this method of priming foot
valves are not necessary. Priming
may also be accomplished by use of
a wet-type vacuum pump. The proce-
dure is same as priming by ejector.
Priming on pumps when operating
on a positive head may be accom-
plished by opening suction valves
and allowing casing to fill with lig-
uid. Open vent valve on top of casing
to release all entrapped air.

Preliminary to Starting—Read the in-
struction book thoroughly before
starting the unit. Make sure the fol-
lowing items are checked before
starting.

1. Alignment.

i
7
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2. Check the direcApprévertoardReleaha

the driver with the coupling halves
disconnected.

3. Check bearing lubrication as in-
dicated in “Maintenance” section. Oil
lubricated pumps are shipped from
the factory without oil.

4. For pumps equipped with packed
boxes, the gland nuts must be loose.

5. The pump must be filled with
liquid. If a priming device is used,
it must be operating before the pump
is started.

Starting and operating—Connect a
compound gauge to suction of pump
and a pressure gauge to discharge
flange of pump. Both flanges are
drilled and taoped with 1/4-18 NPT.
It is advisable to furnish shut-off
valves between flange gauge connec-
tions and gauges. The gauges are
necessary for an adequate check on
pump performance.

Before startine and especially for the
first time with oilllubricated bear-
ings, with the oil cold and bearing
surfaces comparatively dry, it is im-
portant to revolve the rotor a few
times either by hand or, with the
pump filled with water, by momen-
tarilv operating the starting switch
(if this procedure does not overload
the motor). This starts a flow of oil
to the bearing surfaces.

When the pump is full of liquid, suc-
tion valve open and the unit other-
wise all ready, make a note of the va-
cuum or static pressure on suction
gauge, start the driver and observe
that the pump comes up to speed
smoothly. (Pump may be operated
for a few minutes with discharge gate
valve closed without overheating or
damage.) At this time a more ex-
tended tryout may be important in
certain installations. When this is
necessary keep the vent valves open
to relieve pocketed air in the pump
and system. This circulation of the
water prevents the pump from be-
coming unduly heated.

When satisfied that the pump may
be put in the line, close vent valves
and open the discharge valve slowly.
At this point if the absolute pressure
on suction gauge shows a consider-
able drop compared to the pressure

pressure does not register the mo-
ment the rotor is at or near operating
speed, stop the driver and check up
on all valve openings on suction side.
Do not operate till certain there is a
free and ample supply of water and
no obstructions in piping.

In some installations after the first
starting operation, the discharge line
is full of liquid, this liquid on upper
side of discharge check valve im-
poses a head on pump of sufficient
magnitude for starting purposes. It is
possible in these cases after prim-
ing or venting to fill casing with
water, to start the pump with both
suction and discharge gate valves
open.

Bearings—The bearings should be
carefully watched for signs of over-
heating.

Glands—The glands should be scru-
tinized to make sure that they are
not cocked and rubbing on shaft
sleeves, causing cutting, overheating
and overloading of motor. Always
allow a drip or small stream of water
to issue from glands, this lubricates
the packing which will burn if dry.
A seepage rate of 60 drops/min.

should assure proper packing lubri-

cation.

Operating at low capacity—Do not
operate a pump for long periods at
low -capacity on account of the pos-
sibility of overheating from churn-
ing. If this is necessary, install a
permanent bypass from the dis-
charge to the suction of a size equal
to 1/5th the size of discharge pipe.
Regulate this bypass for extreme low
capacity operation. Be prepared to
close the bypass by hand or auto-
matically if there should be a de-
mand for greater. capacity.

Gland nuts to be loose at starting—-
With a low suction pressure, the
glands should be left quite loose with
most forms of packing, until the
pump is in operation. This allows
liquid to flow freely through the
stuffing box; do not repack a stuffing
hox on account of a slight burning
of the packing at starting unless ab-
solutely necessary to keep down ex-
cessive gland leakage.

12005641 H’ll%sl,GI-AfRQBlg?gQG&W@QQﬁQW e is a check

valve in the discharge line close to
the pump. In such a case the pump
can be shut down by stopping the
motor, The valves should then be
closed in the following order: dis-
charge, suction, and any other con-
nections leading to the pump or sys-
tem.

Pumps can usually be stopped in
this manner with the discharge gate
valves open. In some installations,
however, surges in the piping may
impose heavy shocks on both lines
and pump, when the flow of high-
pressure water is arrested. In such
cases, it is good practice to first
shut the discharge gate valve, this
entirely eliminates shock.

A pump will partly drain through
the glands if left standing for some
time and for this reason, always
prime the pump at starting up.

If the pump is required for emer-
gency use, and is always primed, it
is not necessary to close suction and
discharge valves. Under this condi-
tion, the glands may leak due to sus-
tained pressure on a stationary shaft.
Do not tighten the gland nuts unless
prepared to loosen them again, at
starting.

Centrifugal pumps should operate
for long periods with practically no
attention other than to observe that
at all times there is a drip of liquid
from the glands, and the bearings are
properly lubricated.

Periodic examination—The pumps
should be opened out for examin-
ation at intervals of about twelve

months. '

Pumps not in use—Rotors of pumps,
for any reason not in service, should
be revolved by hand or power once
per week.

GALVANIC AND
STRAY  CURRENT CORROSION

If unusually rapid corrosion of pump
parts is observed, the possibility of
stray electric currents and galvanic
corrosion should be investigated. For
complete information on this subject
refer to Worthite News Vol. 4 No. 3
available from your local Worthing-
ton representative.
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CHECK LIST FOR OPERATING DIFFICULTIES

TEN SYMPTOMS POSSIBLE CAUSE OF TROUBLE

Pump does not deliver water: 1- 2. 3- 4 6-11-14-16-17-22-23
Insufficient capacity delivered: 2- 3- 4- 5- 6- 7- 8- 9-10-11-14-17-20-22
‘7’. 29-30-31

Insufficient pressure developed: 5-14-16-17-20-22-29-30-31

Pump loses prime after starting: - 2- 3- 5- 6- 7- 8111213

Pump requires excessive power:  15-16.17-18-19-20-23.24-26-27-20.33.34-37
Stufing box leaks excessively: 13-24-26-32-33-34-35-36-38-39-40

Packing has short life: 12-13-24-26-28-32-33-34-35-36-37-38-39-40

2- 3- 4- 9-10-11-21-23-24.25-26-27-28
30-35-36-41-42.43-44-45-46-47
24-26-27-28-35-30-41-42-43-44-45-46-47

Pump vibrates or is noisy:

Bearings have short life:

Pll!ﬂp overheals am] seizes: 1-

4-21-22-24-27-28-35-36-41

FORTY-SEVEN POSSIBLE CAUSES OF TROUBLE

Suction Troubles

1. Pump not primed

Pump or suction pipe not com-

pletely filled with liquid

3. Suction lift too high

18.

19.

20.

Total head of system lower than
pump design head

Specific gravity of liquid differ-
ent from design

Viscosity of liquid differs from
that for which designed

36.

37.

38.

Rotor out of halance resulting in
vibration

Gland too tight resulting in no
flow of liquid to lubricate pack-
ing

Failure to provide cooling liquid

P 4. I_rlsufﬁcient m,?’%i“ between suc- 21. Operation at very low capacity to- water-cooled stuffing hoxes
a; tion pressure and vapor pressure 99 Parallel rati i . * 39. Excessive clearance at bottom of
5. Excessive amount of air or gas - _arajeoperation ol pumps un- - gyuffing box between shaft and
in liquid suitable for such operation casing, causing packing to be
' forced into pump interior
, 6. Air pocket in suction line 10, Di 'p ] P line Tiauid
. . Umirt or grit 1n sealing hquid,
. 7. Air leaks into suction line Mechanical Troubles leading t% scoring aof Dsha?t or
” 8. Air leaks into pump through 23. Foreign matter in impeller shaft sleeve
stuffing boxes 24. Misalignment 41. Excessive thrust caused by a me-
chanical failure inside the pump
9- Foot valve too small 25. Foundations not rigid or by the failure of the hydraulic
10. Foot valve partially clogged 96. Shaft bent balancing device, if any
11. Inlet of suction pipe insufficiently 27. Rotating part rubbing on station- 42. Excessive grease or oil in anti-
submerged ary part {riction-bearing housing or lack
. o f cooli sing e ive bear-
12. Water-seal pipe plugged 28. Bearings worn ?ng(;;):;;{;;g?uurzng excessive bear
13. Seal cage 1mproperly‘ Iocated'm 29. Weating rings worn 43. Lack of lubrication
stuffing box, preventing sealing
fluid entering space to form the 30. Impeller damaged 44. Improper installation of antifric-
seal . ] . tion bearings (damage during
Al (?asmg gasket defective permit- assembly, incorrect assembly of
ting internal leakage stacked bearings. use of un-
System Troubles 32. Shaft or shaft sleeves worn or matched bearings as a pair. etc.)
14, Soead : scored at the packing 45. Dirt getting into bearings
- . Speed too low 33. Packing improperly installed 46. Rusting of bearings due to water
15. Speed too high 34. Incorrect type of packing for getting into housing
ti diti . .
é 16. Wrong direction of rotation operating c.on rons 47. Excessive cooling of water-cooled
' 35. Shaft running off center because bearing resulting in condensation
g 17. Total head of system higher than of worn bearings or misalign- in the bearing housing of mois-
% design head of pump ment ture from the atmosphere
i
@ o
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BEARING LUBRICATION—GENERAL

Bearing Bracket Design—The hear-
ing brackets on all LR, LLR & LRG

pumps are designed so the lubricant
can be changed from grease to oil or

vice versa by making several minor
changes. The same bearing brackets
are used for oil and grease. All
pumps are shipped from the factory
with grease-lubricated bearings un-
less the order specifies oil lubrica-
tion. To convert from grease to oil
or oil to grease follow the instruc-
tions listed under “Method of Con-

MAINTENANCE

Grease 1o Oil Lubrication.” Grease
fittings are furnished with grease
lubricated pumps. Oil lubricated
units have oilers and vent caps. All
bearing brackets are equipped with
14 in. drain plugs.

Oil vs. Grease—Either oil or grease
can satisfactorily lubricate the bear-
ings. Neither one is more suitable as
a lubricant than the other. The
choice depends upon the particular
pump installation and the conditions
of service. The advantages and dis-
advantages of oil and grease are

verting Bearing Housings From listed as follows:
ol GREASE
FACTOR PREFERRED PREFERRED
1. Ease of draining, cleaning and re-
filling. X
2. High liquid temperature. X
3. Low liquid temperature. X
4. High speed. X
5. Protection against contamination. X
6. Possibility of leakage. X
7. Ease of controlling the correct
amount of lubricant. X

Bearing Temperature—Ball bearings
are very sensitive to over lubrication
and under lubrication, both being
detrimental to bearing performance.
In either case, excessive heating and
reduced life will result. To determine
the approximate bearing temperature,
use a thermometer and a piece of
putty. Place the bulb of the thermom-
eter on the bearing bracket housing
at a convenient point and place the
putty over the bulb. Record the tem-
perature reading after the tempera-
ture stabilizes. The temperature mea-
sured by this method will be less than
the actual bearing temperature be-
cause a temperature drop will occur
between the bearing and the point of
measurement. The ball bearings fur-
nished on LR, LRR & LRG pumps
will operate satisfactorily at temper-
atures up to 280 F provided the lu-
brication is adequate. A safe maxi-
mum temperature is 225 F. The op-
erating temperature of the bearing
will vary considerably with the room
temperature and the temperature of
the liquid pumped. Oil-lubricated
bearings will run slightly hotter,
since oil tends to dissipate the heat
more readily than grease. The thrast

bearings on LLR pumps will run
hotter than the line bearings since
the losses with an angular contact
type bearing is greater.

Cleaning—General—All lubricants
have a tendency to deteriorate in the
course of time, but at a different rate.
Therefore, a complete change of lub-
ricant and cleaning of the housing
and bearings is necessary to obtain
maximum life from the bearings. The
lubricant should be removed in the
early stages of deterioration in order
to prevent trouble. Bearings which
are dismantled are more easily and
thoroughly cleaned, but the dismantl-
ing is not practical unless the pump
is to be overhauled. The bearings can
be cleaned in position by the follow-
ing method:

Cleaning—Mounted Bearings—Bear-
ings can be cleaned without dis-
mounting by flushing the housing
with hot, light oil at 180 F to 200 F.
Use a light oil not heavier than SAE
10. Rotate the pump shaft slowly to
remove grease and deposits.

For grease lubricated bearings, the
housings should be purged with fresh

grease before starting to remove any
remaining oil. Run the pump for an
hour without the drain plugs and let
the excess grease drain out. This will
prevent the bearings from overheat-
ing due to excess grease.

Cleaning Schedule—Bearings sub-
jected to high operating lemperatures
require more frequent cleanings to
assure freedom from deposits. The
bearings should be cleaned at period-
ic intervals depending on the type of
service and the lubrication schedule.

Grease-lubricated bearings should be
cleaned at least once a year. Oil-lub-
ricated bearings should be cleaned at
every oil change.

Method of Converting from Grease
to Oil Lubrication—Grease lubricated
bearings are supplied on all stan-
dard pumps.

It is possible to convert to oil lubri-
cation by making several minor mod-
ifications which are listed as follows:

1. Remove all grease from the bear-
ings and the bearing bracket hous-
ings by following the insfructions
listed under
Bearings”.

2. Remove “Zerk” grease fittings and
plug the openings with a 14-28NF
screw 14 in. long.

3. Remove 14 in. pipe plugs from
the sides of the housings and install
oilers.

4. Remove the 14 in. pipe plugs from
the top of the housing and install
vent caps.

5. Fill the housings with oil as out-
lined under “Instructions for Filling
Oil Reservoir”.

To change from oil to grease, re-
verse the above procedure.

- GREASE LUBRICATION

Starting New Pumps—All LR, LLR
& LRG pumps with grease-lubricated
bearings are greased at the factory.
As a secondary precaution, regrease
the bearings before starting the unit
so as to insure proper lubrication.

Lubrication Schedule—Grease-lubri-
cated bearings should have grease
added every 1,000 to 2,000 hr., de-
pending on both the severity of the
service and the surroundings. For
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hr./day, this would be every 6 to 12
weeks. I'or pumps on 8 hr., 5 days/
wk., this would be 6 to 12 months.
Pumps on less frequent or intermit-
tent duty should be greased once
each year or two.

Grease Specifications—Grease is a
mixture of lubricating oil and a soap
base that keeps the oil in suspension.
Classification is usvally according to
the soap base material, consistency
and additives. For pump bearings, a
moisture-resistant grease of No. 2
consistency that contains a rust in-
hibitor is recommended. For bearing
temperatures up to about 150 F.| the
base should be lime; for tempera-
tures over 150 F., it should be lithi-

um.

Over and Under Lubrication—Care
must be taken to avoid both under
and over-lubrication. While neglected
bearings could fair prematurely from
contaminated old grease, the too-fre-
quent addition of grease increases the
friction in the bearings and could
also cause failure. Because the bear-
ing grease is out sight, this over
lubrication can be a real danger.
Over-lubrication will cause the bear-
ings to run hotter than normal. To
remedy this condition, remove the
% in. drain plugs from the bottom
of the housings and let the excess
grease drain out while the pump is
running. The temperature should
stabilize after the pump is run for
awhile. If the heating persists, refer
to instructions on coupling and pip-
ing alignment.

Greasing Instructions—The AFBMA
recommends that 14 to 14 of the vol-
ume in the housing should be filled
with grease for normal applications.
This will give the most ideal operat-
ing conditions. The following greas-
ing procedure is recommended: Re-
move the 4 in. pipe plugs from the

7
4

brackets. While the pump is running,
force new grease through the grease
fittings until there is visual evidence
that grease has been forced thru the
bearing. If necessary, shine a light
into the housing thru the opening on
the top so that a visual observation
can be made. As soon as grease is
forced thru the bearing do not add
any more. In the event that too much
grease has been added, let the pump
run awhile without the plugs until all
of the excess grease has been ex-
pelled.

OIL LUBRICATION

Lubrication System—The bearings on
oil lubricated pumps are lubricated
by the method of flood oiling (Fig.
6). The oil is maintained so that the
bottom ball in the bearing is sub-
merged in the oil about half way. A
constant level Trico Oiler automatic-
ally maintains the correct oil level.
The Trico Oiler furnished has a set
screw adjustment for raising or low-
ering the level. The adjustment range
is 19/32 in. The bottle should be
adjusted so that it is in the lowest
position. The oil level will then be
exactly at the center of the bottom
ball bearing. This will give the most
optimum operating conditions.

Instructions for Filling Oil Reservoir
—Unscrew the plastic bottles from
the oil reservoir, then fill with the
proper grade of oil and replace. Allow
the oil to flow until the oil level in
the bottle reaches and maintains a
constant level. Make sure the bottle is
in the lowest position while filling so
that the correct amount of oil is
poured in. On some pumps, it may
be necessary to refill the botte a
second time. Do not fill through the
air vent opening in the top of the
housing because too much oil may be
added. This will cause the bearings
to overheat. Also, oil may leak out

I X-63431

Fig. 6—Oil Lubrication System

shaft and the bearing cover.

When the level is reached and no
more oil runs out of the bottle, the
pump may be started. The oil in the
bottle must be visible at all times.
From time to time, it may be neces-
sary to add more oil.

Starting New Pumps—Before start-
ing, the oil reservoirs must be filled
with oil as outlined under “Instruc-
tions for Filling Oil Reservoir”.
Make sure that the proper grade of
oil is used.

The bearings are shipped from the
factory with a slushing compound
which serves as a rust preventative.

Grade of Oil—Use of a high quality
lubricating oil containing rust, oxida-
tion and foam inhibitors. Such oils
are often referred to as turbine and/
or hydraulic oils. To select oil of the
proper viscosity, the actual operating
temperature of the bearings must be
measured or approximated from ex-
perience. Bearing temperatures can
be measured as indicated in section
titled “Bearing Temperature”. The
following chart lists the recommend-
ed viscosity for different bearing tem-
peratures.

Viscosity,
Béaring SSU. * at
Temp., F. 100 F. SAE No.
Oto 125 75 SW
126 to 145 150 10W
146 t0 180 300 20
180 to 200 700 30

*SSU is Saybolt Seconds Universal.

Oil Changes—For normal 8 hour
duty, change the oil approximately
every 6 months. For pumps on hot
service or in a damp or corrosive
atmosphere change the oil more fre-
quently.

STUFFING BOXES—PACKED

fype of Packing—Die-moulded pack-
ing equivalent to Ace-O-Pak 14 is
furnished on all standard pumps un-
less the order specifically calls for a
special packing. For special applica-
tions, we also furnish other types of
packing which are listed in Fig. 6a.
Special hardened shafts or sleeves are
required for certain types of pack-
ing. For special applications not list-
ed, consult a reputable packing man-
ufacturer or Worthington.

Approved For Release 2005/11/17 :
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Shaft Sleeve
Temperature Stuffing Box Surface
Range Pressure Packing Minimum Finish
Degrees (usually pump Specification Material Hardness | Maximum
Fahrenheit inlet pressure) Brinell Micro-
inches
To212F | To 30 psig Equal to Bronze, 75 40
*Ace-O-Pax steel,
No. 14 packing . | etc.
To 212 F | 30-150 psig Equal to Hardened 550 16
*Ace-0-Pax 420
No. 90-620 BM chrome
packing steel
212-250F | To 75 psig | Equal to Hardened { 550 16
*Ace-0-Pax 420
No. 90-620 BM chrome
packing steel
212-250 F | 75-150 psig | Equal to Colmonoy| 600 10
*Ace-O-Pax No. 6 or
No. 1700-620B equal
packing coating on
stainless
steel

Ace-O-Pax is manufactured by the Packing Engineering Corporation, Cranford, N.J.

Ace-O-Pax Style No. 14—This is a braid over braid asbestos packing lubricated with a high melting point

mineral oit and wax for general services.

Ace-O-Fax Style No. 90-620BM—This is a combination of two packings. Ace-O-Pax No. 90, Non-Metallic

* packing contgining {ong fiber asbestos, finished with Mica; and Style No. 620BM Flexible Metallic Foil

_packing containing multiple strands of lead alloy also finished with Mica.

Ace-O-Pax Style No. 1700-620B-—This is a combination of two packings. Style No. 1700 Rubber bonded

Semi-Metallic Plastic packing (approved by the U.S. Navy for boiler feed purposes), and Style No. 6208

constructed of a central asbestos core, about which are spiraled a number of lead alloy metallic strands,

longitudinally folded, but not containing individual cores. '

NOTE: The above re¢ datl hould not be interpreted to mean that pocking is recom-
mended rather than a mechanical shaft seal, but only to indicate what packing and sleeve com-
bination is r ded if packing is desired.

Fig. 6a—Packing and Shaft Sleeve Recommendations

The method employed should con-
form with the instructions in Fig.

7 and 8.

Seal Cages & Seal Cage Water Con-
nections—Stuffing boxes are equipped
with seal cages which can be used to
bleed water to the packing. The

water provides cooling and lubrica-
tion, and-also prevents air leakage
into the pump when the suction pres-
sure is less than atmospheric. Also,
when a independent source of sealing
water. is used, it is possible to flush
the packing of any grit or solids
handled by the pump. If required,
sealing water can be supplied to the
stuffing box seal cages by two meth-
ods:

L. By injecting water from an inde-
pendent source at a pressure approx-
imately 5 to 10 psi higher than suc-
tion pressure.

2. By the use of secal tubes connected
to the pump volute. This method is
standard for LRG pumps.

Stuffing Box Arrangement—Depend-
ing on the conditions of service
there are several possible stuffing box
arrangements as shown in Fig. 8. All
standard pumps are furnished with
a stuffing box arrangement as fol-
lows:

The water connections at the stuffing

e factory with 14 pipe plugs. Seal
tubes and compression couplings are
shipped with the pump in a separate
envelope. In order to obtain maxi-
mum packing life and to avoid stuf-
fing box trouble, it is recommended
that the stuffing box arrangement cor-
respond to the actual conditions of
service as indicated in Fig. 7.

Packing Replacement—We recom-
mend the use of pre-cut die-moulded or
mandril-cut packing. To install new
packing, first remove the old packing
with a suitable packing puller. Make
sure that the packing to be installed is
of the proper grade. See Fig. 6a for
packing recommendations. If in doubt,
contact Worthington or a reputable
packing manufacturer. Insert one pack-
ing ring at a time into the stuffing box
by means of the gland. The spit of suc-
cessive packing rings should be placed
90 degrees apart. If seal cages are used,
make sure the cages are installed in the
right location. The seal cages should be
directly under the tapped opening in
the stuffing box on the upper half of the
casing. Also, on some types of packing
sets alternate rings are of different
material. For example, refer to Fig. 8a
which shows the correct arrangement
for No. 90-620BM Packing. It is impor-
tant that the rings are installed in the
correct location.

When installing the gland, tighten the
gland nuts finger tight. Do not over
tighten with a wrench.

Packing Adjustment—General — In
order to assure proper packing lub-
rication, a leakage rate of 60 drops
per minute is required. If the stuff-
ing box leakage rate is too high,
tighten each hexagon gland nut only
one flat or one sixth of a turn. Wait
for about ten minutes until the pack-
ing seats itself. After ten minutes, if
the leakage rate is still too high,
tighten the nuts another one sixth of
a turn. Do not overtighten the nuts

LR (Sizes 114 and 2 in.)
LLR (Sizes 1% and 2 in.)

LRG (Sizes 4 to 8 in.)

Stuffing
Pump Box Arrangement
LR (Sizes 2% to 16 in.)
except 214 LR-10 Both Sides
215 LR-10 Both Sides

Suction Side
Discharge Side
Both Sides

W
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to the point where all leakage is
stopped.

Operation of the pump without stuff-
ing box leakage will cause the pack-
ing to burn up. Also, the shaft or
shaft sleeve will be scored and the
horsepower required to drive the
pump will increase.

Packing Adjustment—Start-Up — If
the glands are tightened to prevent
leakage when the pump is shut down,
make sure the gland nuts are loos-
ened before the pump is started
again. Many operators forget to
loosen the nuts before starting. This
is a common cause of packing and
shaft or sleeve failure.

STUFFING BOXES—MECHANICAL
SEALS

Type of Seals—When seals are re-
quired, John Crane type I mechan-
ical seals are furnished as standard

on all LR & LLR pumps. Nomen-

clature of these seals are as follows:

The maximum pressure and temper-
ature for the above seals is 150 psi
and 180°F. For temperatures and
pressures higher than these, consult
the factory. The gland furnished
with these seals is a combination
plain or flush type. If flush is speci-
fied, remove the pipe plugs from the
side of gland and connect tubing
from the casing volute to the gland
as shown on Fig. 8b. However, if the
liquid being pumped contains mud,
grit, sand or abrasives, it is strongly
recommended to inject clean water
into the gland at a pressure slightly
higher than suction pressure. The
flushing action will tend to move
away from critical seal faces any
debris and oxides which are normal-
ly found in a new installation.

Parts Required for Converting Stuf-
fing Boxes from Packing to Mechani-
cal Seals:

To convert from packing to John
Crane Type 1 Seals the following
parts are required:

Procedure for Converting Stuffing
Boxes from Packing to Mechanical
Seals:

The procedure for installing mechan-
ical seals is as follows:

1. Perform operations (1) to (10)
listed in section titled “Dismantling
Procedure”.

2. Install the mechanical seal parts
on the rotor as shown in Fig. 7b. Do
not lock the collars to the shaft or
sleeve.

3. Install the water shield, bearing
cover and bearing on both line and
thrust end.

4. Install the bearing cover gaskets
and the bearing housings.

5. Remove the gland studs from the
casing lower hali.

6. Install the rotor in the lower half
and bolt the bearing housings to the
casing.

S':'i',‘,i:,rd ,fol:, Bronze Two Mechanical Seal Glands 7. Position the seal collar in the cor-
= . - T rect position as indicated by the
BP-271 . BP-I71 BP-1C1 Four“(;lind. Bolts . . “Z” dimension.
BP-2C1 BP-1C1 BP-1D1 Two “O ngs for Glands
BP-1D1 Two Collars with Set Screws 8. Install the casing upper half and
g upp
BP-2D1 Two Mechanical Seals bolt-up completely.
. LR Sizes 2V, to 16 in. LLR LLR
. c - . Suction . 2, LR-10 . .
Nature of Lliquid Pumpe'd Temperature Pressure (exc;z:h2;/izdl;ks—10) Boﬂ: Sides Sl;ci::n Dls;ih;erge
Clear Liquid 250 F or 5 psig to
less 25 psig AorD EorH EorH H
Clear Liquid 25 psi or
higher D H H H
Clear Liquid 5 psig or
less B F G H
Liquid with Mud, Sand, negative
Grit or Abrasives or C G G G
positive
Liquid with Non-Lubricat-
ing Quality; dilution by negative
seal water will not cause or C G G G
excessive dilution or re- positive
action with the liquid
pumped
Condenser Hotwell Less than
Water atmospheric C G G G

Fig. 7—Recommended Stuffing Box Arrangement (See top of page 14)
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Fig. 8—Possible Stuffing Box Arrangements for LR & LLR Pumps

LLR SINGLE SUCTION-TWO STAGE

7 7

\ I :V /]
N [T ]
SUCTION SIDE DISCHARGE SIDE

DX 50

% * 620 BM

LR DOUBLE SUCTION - SINGLE STAGE

N <

BOTH SIDES K-64150A

Fig. Ba—Stuffing Box Arrangement for Ace-O-Pax No. 90-620BM Packing
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SHAFT ASSEMBLY PROCEDURE

| LAME, %, PARS 2 | S TSISHEAPRER CAING HaLk

1®  ®@p ForRelease 2 BRI 0% A A R AR SRR A0 900050046 odcr xev

8 [SLEEVE ¥ 3. SCREW ON THE SHAFT NUT (M),
| ;
! e e e s e e C 10" RING * 4. LOCATE COLLAR(D!AS PER DISTANCE "Z° REPLACE UPPER
| ~ D |[COLLAR ASING HALF.
' \ \ | CASING HAL
‘ / Vo —E—m—%ﬁﬁ— 5. ASSEMBLE PARTS (E,F AND G).
\ . 6 1BELLOWS ASSEM_ | 6 CLEAN BOTH SEAL FACES AND OIL THEM LIGHTLY.
] VL "H IGLAND "0 RING | 7 OIL THE 0.0. OF “0" RING()) AND THEN SET "0" RING SEAT
‘ 1 \ \ K J 0" RING {K) INTO FLUSH GLAND(L).
! y |/ \ \ J" [RUBBER RECT. RING | 8. SLIDE "0” RING {H) AND GLAND ONTO THE SLEEVE.
[ . L K |"0"RING SEAT
: I Z 7 7 K'[FLOATING SEAT
S . L1/ ! M L |[FLUSH GLAND
; f/ A7 M |SHAFT NUT *
N i
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z— HAVE THESE PARTS
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ALTERNATE
ARRANGEMENT
FLOATING SEAT
Pumps r4
2%LR-10 1.25
THLLA-7, V%LLR-10, 2LLA9
3LR-9, 3LR-12, 4LR-10, 4LR12 1.25
‘ 5LR-10, 6LR-10
2%LA13 162
: 4LR11, 4LR-14, 5LA-13 166
‘ 5LR-15 178
. 6LR-13, 6LA-16, BLR-12, 8LR-14 :
SLR 18, 10LR-14, 10LA-16, BLR-20 238 .
10LA-17, 10LA-18, 12LR-17 266 RX-1551838
12LA-25, 16LR-20 334
16LR-18 338

Fig. 8b—Typical Crane Seal Installation Procedure for LR and 1R Pumps

BEARING INTERCHANGEABILITY CHART

Ball Bearing Numbers

';‘:":PT:::: SKF Fafnir New Departure MRC
Thrust Line Thrust Line Thrust Line Thrust Line
1‘/2LL%—7, 1%LLR-10, 7305BGY 6305 7305WSU 305K 3305 —_— 3055
2LLR- '

2%LR-10 5305 6305 5305K 305K 5305 3305 5305SB 305S

2% R-13 4LR-11, 4LRG-11,| 6306 6306 306K 306K 3306 3306 306S 306S
41.R-14,5LR-13, 5LRG-13

3LR-9, 3LR-12,4LR-10, 6305 6305 305K 305K 3305 | 3305 | 305S 3055

4LR-12,4LRG12,
5LR-10, 6LR-10

5LR-15, SLRG-16, SLRG-19,

6LR.13, 6LR-16, LE-12, 6406 6308 | 406H 308K | 3406 | 3308 | 4065 | 308S
BLRG-[4
R o LR ot le LRt | 6309 6211 | 309K 211K | 3309 | 3211 | 3098 | 21IS
10LR 17, 10LR-18, I6LR-18 | 6213 6213 | 213K 213K | 8213 | 3213 | 2135 | 2138
12LR-25 6217 6317 | 217K 207K | 3217 | 3217 | 2178 | 2178
16LR-20 6314 6314 | 314K 314K | 3314 | 3314 | 3148 | 314S
Fig. 8¢ WORTHINGTON 15
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DISMANTLING PROCEDURE

Great care must be exercised in the
dismantling operation. Close the suc-
tion and discharge valves and drain
the liquid from the casing.

NOTE: When dismantling, for con-
venience at reassembly, lay out all
parts in the order in which they are
removed. Protect all machined faces
against metal-to-metal contact and
corrosion.

Proceed as follows:

(1) If bearings are oil lubricated,
drain housings and remove oilers.
(2) Disconnect the coupling halves.
If oil-lubricated couplings are used,
drain the oil before unbolting.

{3) Disconnect glands from casing
by unscrewing nuts from gland studs.
If glands are of the split type, re-
move completely. (Split glands are
standard on LRG pumps.)

{4) With a suitable punch, drive out

the two straight roll pins which are.

used at the horizontal split to align
the upper and lower casing half.
(5) Remove the bolts which hold the
upper and lower half of the casing
together and remove the upper half
as described under section titled
“Method of Lifting Casing Upper
Half”

(6) Remove the three bolts on both
sides of the pump which hold the
bearing housing bracket to the cas-
ing. Remove dowel bushings as indi-
cated under section titled “Method of
Removing Dowel Bushings”.

{7) Lift out rotor assembly. Use
care in slinging and handling of the
rotor.

(8) Loosen bearing covers and re-
move bearing housing.

(9) Remove ball bearings and cov-
ers.

(10) Remove glands, packing and
seal cages.

(11} Remove shaft sleeve nuts and
shaft sleeves.

(12) Remove impeller, casing rings
and impeller key.

As the pump and rotor are dis-
mantled, all individual parts, all im-
portant joints and all wearing sur-
faces should be carefully examined.

As a general rule, regardless of the
performance of the unit, parts appre-
ciably worn should be renewed if it
is not intended to examine the pump

REPAIR INSTRUCTIONS

until the next overhaul period. It
should be remembered that when
parts (in new or good condition)
with metal seats are assembled in
contact with dirty or worn parts, the
new parts are very likely to wear out
rapidly. :

Method of Removing Dowel Bushings
-—As shown in the sectional drawings,
accurate alignment between the cas-
ing and brackets is obtained with the
use of straight hollow dowel bush-
ings. Two dowel bushings are used
on each bearing housing bracket. A
tool for removing the dowel bush-
ings can be made very easily and
cheaply as indicated in Fig. 10. The
dowel bushings have internal threads
(% D 11-NC) which are used for
pulling the dowels. See Fig. 10 which
shows the Dowel Bushing Puller in-
stalled in position. With the puller
installed in position as shown, tighten
the hexagon head bolt to remove
dowels.

Dowel bushings are made from a cor-
rosion resistant steel. Before rein-
stalling the bushings, coat the O.D.
with pipé compound. This will make
it easier to remove the bushings the
next time the pump is dismantled.

*Method of Lifting Casing Upper
Half

To lift the casing upper half remove
the pipe plug or fittings, if used, from
the volute vent connection located on
the top of the casing upper half. In-
stall one of the following lifting de-
vices:

a) Special steel eye bolt with a
threaded shank to match the pipe top
opening in the casing,

5 tn_wno:, 1 [APPROX.
- REMOVE THIS :
THESE FACES MUST — =] SECTION BY QuT-
BE PARALLEL > TING PIPE WITH
USE PIPE CUTTER [ . .3~ HACK SAW — + —
TO CuT PIPE
t—

MATERIAL |" STANDARD WEIGHT STEEL PIPE

BEARING BRACKET — — ;~ DOWEL BUSHING

1 . N
LOWER CASING -4 ;
HALF \ * r ; /

PULLER PARTS

[ s R

b) Steel nipple and tee with a steel bar
inserted thru the open ends of the tee
for the sling attachment.

*{Jse eyebolts installed in upper half
on 12 & 16 LR pumps.

ASSEMBLING

To assemble the pump reverse the
dismantling procedure previously de-
scribed, except for packing and seal
cage instructions.

Before bolting the bearing housing
brackets to the casing, coat the faces
of the brackets with shellac or perma-
tex. This will prevent leakage from
the stuffing box from leaking thru
the joint where the bracket joins the
casing.

NOTE: When re-assembling the im-
peller on the shaft, it is important to
mount the impeller so that the vane
tips point away from the apparent
flow direction. The rotor always ro-
tates toward expanding sections of
the volute.

Install the rotor in the casing and
check to see that the rotor turns free-
ly by hand. Wearing surfaces at the
impeller must not touch. Align the
pump carefully. Install packing and
seal cage (see packing procedure).

“& ACTUAL FLOW

APPARENT FLOW.
DIRECTION THROUGH DIRECTION AS
VANES. MARKED ON
CASING
W
\ LD
\\ goiscrantk
-_\"_—_" e

SK-163032 —l

Fig. 9—Direction of Impeller Rotation

PARTS FOR DOWEL BUSHING PULLER

JONE 5/8"D.-1INC HEXAGON HEAD BOLT 1'ss” LONG
{ONE SAE. STANDARD PLAIN FLAT WASHER 232 1D, X15:500)
{ONE SLEEVE AS INDICATED BY SKETCH

END VIEW OF BEARING BRACKET
WITH PULLER INSTALLED

—— A

SECTION A-A
Fig. 10—Dowel B

Y-63762

ushing Puller
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ORDERING REPAIR PARTS

ize each part required using the Ref-
erence No. and Name of Part given

When ordering repair parts always in the cross-section drawing that ap-
give the SERIAL NO. and SIZE of lies to your pump. Be sure to state
PUMP, stamped on nameplate. Item-  the number of pieces desired.

If the repair parts are to be made of
a different material than was orig-
inally furnished, a full explanation
of the reasons for the change should
be given.

TYPE LLR CENTRIFUGAL PUMPS
PARTS LIST
r .
l p
’// ?‘_ . : o
9] 1554 73 | B : v 53N
193 24 28 6 85 9C 22 14113 738k 79 27 4, -j _ 7 9A 3 368 1A 95153 238 734 2 368
\ ‘ oy " 1\\ \\\ \ / /' / / / / ,’/ ! 0’
A ‘ / ,// ,// /
[ vy \ Vo sl AV / / / / !
\ \ \ \\ ‘z\ ‘ \\ \ ; : / / y / //
\v\‘ \ [ : 1 / / / /
~ }
. ’ K
N R A [
L g \//_ET’
g - R
YR
' \
\ +
\i\f\~ ’ '
NS | ~
7 19 73 B5 18 ‘\ \\‘ 7T34A 10 B3 53 83A 21 73A
. \
. \ L W-63763
[ T
1 - 20F-16652
ITEM ITEM
NO. NAME OF PART NO. NAME OF PART
1A CASING UPPER HALF 23 LINE BEARING COVER
1B CASING LOWER HALF 24 *BEARING LOCK NUT
2 *SHAFT 28 *BEARING LOCK NUT WASHER
3 *CASING RING 36 *IMPELLER KEY
4 *IMPELLER (FIRST STAGE) . 368 *COUPLING KEY
4A *IMPELLER (SECOND STAGE) 73 Y2 IN. PIPE PLUG
é *THRUST BEARING 73A&C Y4 IN. PIPE PLUG
7 *INTERSTAGE BUSHING 79 **0O" RING
8 *LINE BEARING 81 *SET SCREW
9 PACKING 83 GLAND STUD
10 *SHAFT SLEEVE 83A GLAND NUT
11 *STUFFING BOX BUSHING 85 GREASE FITTING
13 SEAL CAGE 91 *CASING GASKET
14 *SHAFT NUT 1A *SLEEVE GASKET
15 GLAND 91C BEARING COVER GASKET
17 THRUST BEARING BRACKET 153 BEARING BRACKET SCREWS
19 THRUST BEARING COVER 153A BEARING COVER CAP SCREWS
21 INBOARD BEARING BRACKET 153N CASING SPLIT CAP SCREWS
22 *WATER SHIELD 155 DOWEL BUSHINGS
155A *ROLL PIN
193 DUST COVER
217 *SPACER SLEEVE

*Parts furnished with Rotating Assembly

WORTHINGTON 17

Approved For Release 2005/11/17 : CIA-RDP02-06298R000900050016-3



Approved For Release 2005/11/17_: CIA-RDP02-06298R000900050016-3
TYPE LR CENTRIFUGAL PUMP?

PARTS LIST

9 I3 KB 2 2388 2 6B
/
/ 7
77 / \ . /{/
) [2] 3 i&
E *
B S pu

"

N
I7 3 1B 83 I53 83 73
W- 63764
T
ITEM ITEM
NO. NAME OF PART NO. NAME OF PART
1A CASING UPPER HALF 25 BEARING SPACER
1B CASING LOWER HALF 28 *BEARING LOCK NUT WASHER
2 *SHAFT 36 *IMPELLER KEY
3 *CASING RING 36B *COUPLING KEY
4 *IMPELLER 73 Y2 IN. PIPE PLUG
6 *THRUST BEARING 73A Y IN. PIPE PLUG
8 *LINE BEARING 81 *SET SCREW
£4 PACKING 83 GLAND STUD
11 *STUFFING BOX BUSHING 83A GLAND NUT
13 SEAL CAGE 85 GREASE FITTING
15 GLAND 21 *CASING GASKET
16 *IMPELLER NUT 91C BEARING COVER GASKET
17 THRUST BEARING BRACKET 133 SHIM
19 THRUST BEARING COVER 153 BEARING BRACKET SCREWS
21 INBOARD BEARING BRACKET 153A BEARING COVER CAP SCREWS
22 *WATER SHIELD 153N CASING SPLIT CAP SCREWS
23 LINE BEARING COVER 155 DOWEL BUSHING
24 *BEARING LOCK NUT 155A *ROLL PIN
193 DUST COVER

*Parts furnished with Rotating Assembly
tFurnished on 22 LR-13 only

18 WORTHINGTON
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TYPE LR & LRG CENTRIFUGAL PUMPS

PARTS LIST

f

153N
4 310 I/AI/I/9|3|5|,4,2l53A8582| 368
y Sl

ey

NAME OF PART

ITEM ITEM
NO. NAME OF PART NO.
1A CASING UPPER HALF 24
1B CASING LOWER HALF 251
2 *SHAFT 28
3 *CASING RING 36
4 *IMPELLER 368
6 *THRUST BEARING 73
8 *LINE BEARING 73A
Q PACKING 79
10 *SHAFT SLEEVE 81
(R *STUFFING BOX BUSHING 83
13 SEAL CAGE 83A
14 *SHAFT NUT 85
15 GLAND 21
17 THRUST BEARING BRACKET ?1C
i9 THRUST BEARING COVER 133 %%
21 INBOARD BEARING BRACKET 153
22 *WATER SHIELD 153A
23 LINE BEARING COVER 153N
155
155A
193

*BEARING LOCK NUT
BEARING SPACER
*BEARING LOCK NUT WASHER
*IMPELLER KEY

*COUPLING KEY

Y2 IN. PIPE PLUG

Ya« IN. PIPE PLUG

*'O" RING
*SET SCREW

GLAND STUD

GLAND NUT

GREASE FITTING

*CASING GASKET

BEARING COVER GASKET
SHIM

BEARING BRACKET BOLT
BEARING COVER BOLTS
CASING SPLIT CAP SCREWS
DOWEL BUSHING

*ROLL PIN

*++ DUST COVER

*Parts furnished with Rotating Assembly
TFurnished on 4LR(G) - 11, 4LR - 14, 5LR(G) - 13.
**Not required for TOLR - 17, 10LR - 18, 12LR - 25, 16LR - 18, 16LR - 20
***Nameplate on 12LR - 17, 16LR - 18, 16LR - 20

WORTHINGTON
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TYPE LR-LLR CENTRIFUGAL PUMPS

RECOMMENDED SPARE PARTS—DOMESTIC

REF.
NO. NAME OF PART QUANTITY
3 CASING RING W/SET SCREW NO. 81 2
6 THRUST BEARING 1
7 *INTERSTAGE BUSHING 1
8 LINE BEARING 1
9 STUFFING BOX PACKING 1 SET
10 1SHAFT SLEEVE W O’ RING NO. 79 2
11 STUFFING BOX BUSHING 2
22 WATER SHIELD 2
24 BEARING LOCK NUT 1
28 BEARING LOCK NUT WASHER 1
21 BEARING COVER GASKET 2
?1C CASING GASKET 1
193 DUST COVER 1
217 *SPACER SLEEVE W/GASKET NO. 91A 1
*Used on LLR Pumps only
tUsed on all pumps except 274 LR-10 and 2 4 LR-13
EXPORT
{Recommended in Place of Above Parts)
ROTATING ASSEMBLY— COMPLETE 1
9 STUFFING BOX PACKING 2 SETS
NOTE: For pumps fitted with mechanical seals, substitute mechanical seals for
packing in the above listed spares.
Worthington Division A
McGraw-Edison Company
East Orange, New Jersey 07017
2038-B1K Approved For Release 2005/11/17 : CIA-RDP02-06298R000900050016-3 xs#
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